Objective : Cerebral aneurysms (CAs) and abdominal aortic aneurysms (AAAs) are degenerative vascular pathologies that manifest as abnormal dilations of the arterial wall. They arise with different morphologies in different types of blood vessels under different hemodynamic conditions. Although treated as different pathologies, we examine common pathways in their hemodynamic pathogenesis in order to elucidate mechanisms of formation.
INTRODUCTION

CLINICAL OVERVIEW
Based on estimates, 3.5-6.5% of the population over age 30 harbors an unruptured CA. small with diameters less than 10 mm, large with diameters of 10-25 mm, and giant with diameters larger than 25 mm. There are, however, many other ways to classify CAs. 9) AAAs are a relatively common vascular pathology with estimated incidence ranging from 5-9% in patients older than age 50. 6)20) 88) Patients harboring an AAA are asymptomatic until the aneurysm ruptures, resulting in severe morbidity and mortality. 20) AAAs are defined as localized dilations of the abdominal aorta that exceed the normal diameter of the aorta by greater than 50%. AAAs expand at rates up to 0.25-0.75 cm per year, initially slower, then faster as they become larger. 10) If not treated, many lesions will continue to enlarge until they rupture. 44) CAs and AAAs have many risk factors in common. 
HEMODYNAMICS
Hemodynamics is the study of blood flow and the factors that govern flow through the blood vessels.
Heart contractions produce pulsatile changes in blood Some of these patterns will be described as relevant throughout this paper. See Table 1 The cerebral arteries have small radii, thus, they are exposed to relatively higher baseline blood flow and WSS than other vessels. 94) In addition, the tortuosity at the apex, where the local velocity is brought to zero at the apical wall as it is redirected, 94) which cre- 
Evidence for the role of disturbed hemodynamics in the pathogenesis of CAs
There is significant anatomic variation within the normal human circle of Willis. 87) According to one report, up to 60% of people do not have a completely closed circle. 63) The WSS experienced at a bifurcation is dependent on its geometry, including the radii of all vessels involved and the bifurcation angle. Disturbed patterns of flow generated at the stagnation zone increase as the bifurcation angle becomes blunter, and studies have shown that CAs occur at higher frequencies at blunter bifurcation angles.
4)125)
Asymmetries in the daughter vessels branching from the bifurcation also appear to predispose to CAs.
Hemodynamics: Aorta
The aorta, the largest artery in the human body, is highly distensible with very low resistance to flow. As the heart ejects blood during systole, the aorta stretches to accommodate this large volume of blood, and while the heart is refilling during diastole, the aorta recoils, driving blood forward throughout the rest of the vascular system. and WSS in the distal aorta throughout the cardiac cycle, 25) which suggests that these disturbed hemodynamic conditions contribute to the pathogenesis of AAAs.
In addition, the narrowing of the iliac arteries supports that chronically decreased blood flow results in inward vascular remodeling and narrowing of the iliac arteries and other arteries of the lower extremities.
113)127)
Exercise is associated with a decreased risk of AAAs. 25) Exercise increases blood flow to the lower extremities, reducing the resistive hemodynamics of the peripheral arteries. Experimental studies with animals as well as human autopsy studies have observed that the initial nidus of the CA is, oftentimes, located slightly distal to the fundus. 9)117) As the aneurysm sac grows, the bifurcation becomes involved as well, 117) which suggests that 
Proposed mechanisms of pathogenesis for AAAs
AAAs arise as fusiform dilations with an enlarged and elongated course, which circumferentially involves the parent vessel with no defined neck. Cytokines also promote increased synthesis and activation of MMPs and higher production of ROS.
Migration of inflammatory cells may actually lead to degenerative changes in the wall that directly result in dilation of the vessel; however, the stimulus for these inflammatory cells may result from the abnormal hemodynamic forces that cause damage to ECs.
Common pathways for AAAs and CAs.
With WSSG as a possible inciting factor, a variety of mirroring pathways take place in the pathogenesis of cross-disciplinary reviews will help broaden the understanding of the field.
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